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. Analysis of GstB activity with respect to conversion of bromoacetate into glutathione-S-acetate. Enzyme activity was measured for both the wild type GstB enzyme and the inactive variant GstB R111Q/R119Q . Dehalogenation of 35 mM bromoacetate in the presence of 1 mM GSH was monitored by the disappearance of reduced GSH over time. Any reduced GSH remaining at the end of the reaction was conjugated to monobromobimane. Levels of bimane conjugated GSH, which absorbs at 338 nm, was quantified by HPLC analysis. The plot above shows the decrease in reduced GSH, and thus formation of glutathione-S-acetate, after 5 minutes of incubation with either GstB or GstB R111Q/R119Q. Error bars represent the standard deviation of the change in absorbance across at least two replicate experiments. Figure 7 . Two-step semiquantitative assay for measuring arsenite in solution. (a) Separation of arsenite from arsenate in solution using anion exchange. Arsenite comes through the flow through while negatively charged arsenate stays bound to column. (b) Arsenite in solution can be semiquantitatively measured using mercuric bromide strips which change color upon exposure to reduced arsine gas. The degree of color change can differentiate between solutions containing varied concentrations of low micromolar arsenite. Each colored strip shown above represents the detection of sodium arsenite in 50 mL solutions. (c) The twostep assay can be used to separate 0.3 mM arsenite from a 5 mL solution containing as much as 50 mM sodium arsenate. (d) The assay can detect arsenite from solutions (pH 4) containing 5 mM GSH.
Supplementary Figure 8. Comparison of in vitro
GstB activity with respect to arsenate reduction with and without the addition of purified Glutaredoxin 2. In vitro GstB facilitated arsenate reduction activity was monitored using the NADPH coupled redox assay. The reaction mixture contained 50 mM sodium arsenate, 1 mM GSH, and 0.12 mM purified GstB. Reaction rates are taken after subtraction of the background reaction rates. Standard deviation in reaction rate was calculated using results compiled from three replicates. Error bars represent the propogation of error in the standard deviation of both the calculated non-enzymatic rate and the enzyme catalyzed rate. A pairwise t-test indicates that adding Grx2 (0.4 μM) to the reaction mixture did not result in a statistically significant increase in the rate of NADPH oxidation (pvalue 0.25).
Supplementary Figure 9.
In vitro assay for GstB catalyzed arsenate reduction using NADPH redox-coupled assays. Reaction rates for NAPDH oxidition were calculated after subtracting the non-enzymatic rate. (a) Reaction rate of arsenate reduction, in the presence of 0.12 mM GstB, 50 mM sodium arsenate, and varied GSH concentrations. The slope of the reaction rate vs [GSH] is approximated to be 0.02 (min*[GSH mM]) -1 . (b) The reaction kinetics of GstB activity using 1 mM GSH and varied concentrations of arsenate. The slope of the reaction rate at concentrations below 100 mM sodium arsenate is approximated to be 5.6e -4 (min*[sodium arsenate mM]) -1 . Standard deviation in reaction rate was calculated from results compiled from at least three replicate experiments. Error bars represent the propogation of error in the standard deviation of both the calculated non-enzymatic rate and the enzyme catalyzed rate.
Growth curves assays. Selected strains were grown overnight in MOPS media; chloramphenicol was added to the media of strains containing a pCA24N ASKA construct. The following day, strains were sub-cultured at a dilution of 1:100 into 24-well growth culture plates.
The total volume of growth media in each well was 20% the total well-volume. Varied arsenate concentrations (between 0 to 2 mM), and 0.1 mM IPTG were added to each well. Cell growth was monitored for 24 hours at 37ºC using a Synergy HT plate reader at an absorbance of 600 nm.
Growth curves were fit to a Gompertz growth curve model. 3 The model was used to extract doubling time, lag time, and saturation absorbance for each strain monitored.
Protein Expression and Purification. His 6 -tagged GstB and GstB R111Q/R119Q variants were purified as previously described. 4 Briefly, cells were grown overnight in 2xYT media containing 33 μg mL -1 chloramphenicol. The next day, cells were sub-cultured at a dilution of 1:100 in 4 L shake flasks containing 500 mL 2xYT. Once cells reached an OD 600 of 0.8-1, they were induced with 0.5 mM IPTG (final concentration) and allowed to express for 3 hours at 37ºC. After induction, cells were harvested by centrifugation and the pellets were stored overnight at -20ºC.
Cell pellets were re-suspended in 30 mL of buffer A containing 50 mM HEPES pH 7.5, 40 mM imidazole, 2 mM DTT, and 300 mM NaCl and lysed by two passages through a French Pressure cell. The lysate was then clarified by centrifugation for 30 minutes at 12,000xg and the resulting soluble fraction applied to a nickel NTA (Qiagen) column pre-equilibrated with buffer A. The column was washed using 10 column volumes of buffer B, which contained buffer A and 65 mM imidazole. GstB was eluted in a solution containing buffer A and 250 mM imidazole. Purified indicated above except that the purification buffers used were based on a previously described study. 5 Specifically, buffer A contained 50 mM MOPS pH 7.5, 40 mM imidazole, 2 mM DTT, and 300 mM NaCl. Buffer B and the elution buffer consisted of buffer A containing 65 mM and 250 mM imidazole, respectively. Finally, the dialysis buffer consisted of 50 mM MOPS pH 7.5, 10% glycerol, and 100 mM NaCl.
GstB Activity via NADPH coupled assay. GstB catalyzed arsenate reduction was assessed using a NADPH coupled assay previously used for measuring ArsC activity. GstB Bromoacetate Activity. The GstB activity assay using bromoacetate as a substrate was performed as described previously 4 with minor modifications. In this study, bromoacetate activity was quantified by monitoring the consumption of reduced GSH which correlates with the formation of glutathione-S-acetate. HEPES buffer at 100 mM and pH 7 served as the reaction buffer. 35 mM bromoacetate (pH 7) and 5 mM GSH (pH 7) were added to the master mixture.
substrates were reacted for varied amounts of time, at which point, the reaction was quenched using 30 mM monobromobimane which conjugates bimane to any remaining reduced GSH. The remaining GSH conjugated to bimane was quantitated by measuring the absorbance at 338 nm using HPLC analysis. Finally, the non-enzymatic rate of glutathione-S-acetate formation was subtracted from the rate of the reaction in the presence of GstB.
Differential scanning fluorimetry. Differential scanning fluorimetry (DSF) experiments were performed to determine the thermal stability of purified GstB and the GstB R111Q/R119Q variant.
SYPRO Orange protein stain (Catalog #S-6650) was purchased from Life Technologies. Stock dye concentration was first diluted from 5000x to 20x. For each sample, 5 µL of 20x dye was mixed with 15 μL of protein sample. DSF runs were performed on protein samples varying from 0 to 0.1 mM of enzyme and included negative controls comprised of 100 mM HEPES buffer at pH 7. DSF experiments were performed using the Applied Biosystems Real-Time PCR System with a temperature gradient from 25 C to 99C at a ramp rate of 1.6C s -1 .
